The commonest symptom of arterial insufficiency in the lower limbs is intermittent claudication, which disables the patient and necessitates treatment. 'Vhether this is medical or surgical, the results obtained are often evaluated exclusively on the basis of changes in the claudication distance. Especially in the past, these determinations were in most cases no more than the patient's own estimate of the walking distance, in other words a subjective measurement. With the introduction of the treadmill into the clinical physiologic study of subjects with a walking impediment, however, it became possible to measure the patient's claudication walking distance as described by Boyd et al.1 in 1949.
The commonest symptom of arterial insufficiency in the lower limbs is intermittent claudication, which disables the patient and necessitates treatment. 'Vhether this is medical or surgical, the results obtained are often evaluated exclusively on the basis of changes in the claudication distance. Especially in the past, these determinations were in most cases no more than the patient's own estimate of the walking distance, in other words a subjective measurement. With the introduction of the treadmill into the clinical physiologic study of subjects with a walking impediment, however, it became possible to measure the patient's claudication walking distance as described by Boyd et al.1 in 1949. The aim of this paper is to compare the subjective walking distance and the measured walking distance in patients with claudication, in order to decide how much significance can be attached to the patient's own indication of the claudication distance. ' 
MATERIAL
This consists of 155 patients (130 men, 25 women) with a mean age of 56 years (22 to 76 years) with the symptom of intermittent claudication due to arterial insufficiency in the lower limbs.
METHOD .
The estimate taken for the subjective walking distance was that claimed by the patient in his case history, as that distance (in meters) which he could walk without symptoms of claudication. We have attempted to record the patient's claimed claudication distance at an ordinary walking speed. The &dquo;objective&dquo; or measured walking distance was determined by allowing the patient to walk on a treadmill ( fig. 1 ), the speed and inclination of which can be varied. The distance measured is the speed of the treadmill multiplied by the time the patient has been walking until symptoms of claudication force him to stop.
The investigation was not carried out at any particular time of the day. Each patient has his claudication distance measured twice on the same day, with an interval of at least half an hour's rest seated. For practical reasons, FIG. 1. Treadmill used in this study t.he patient was stopped after 121/2 min., if he had not already been forced to stop because of pain.
The measurements of the claudication distance were made originally at a speed of 4.8 km per hr. This speed was reduced subsequently, first to 4.0 km per hr. and then to 2.4 km per hr., so as to increase the number of patients who could be included in the investigation.
The 155 patients were divided into three groups according to the speed attained in the treadmill.
Group I comprises 34 patients who had their walking distance measured at a speed of 4.8 km per hr. at treadmill inclinations of both 0° and 5°.
Group II comprises 23 patients who had their walking distance measured at a speed of 4.0 km per hr., likewise at. inclinations of both 0° and 5°. Group III comprises 98 patients who had their walking distance measured at a speed of 2.4 km per hr., at an inclination of +5° only, i.e., these patients were measured twice at the same inclination. Only the maximal walking distance achieved has been used in the material. 6 show the relationship between the subjective walking distance and the distance measured on the treadmill. It is at once obvious that there is no systematic relationship between the two recorded parameters, either at 2.4, 4.0 or 4.8 km per hr., and this holds both for an inclination of 0° and of +5°. Table 1 shows the correlation coefficients for the values in figures 2 to 6. None of the groups have a correlation coefficient which is more than 0.59, i.e. there is no statistically significant relationship between the two parameters. Table 1 shows the mean value in the three groups. It is seen that the subjective walking distance is more or less the same in the three groups, whereas the measured walking distance varies from group to group. A common feature of groups I and II, however, is that if the inclination is increased to +5°, the measured distance decreases. The coefficient of variation has the same order of magnitude in the three groups, with respect to both the subjective distance and the measured distance.
RESULTS

Figures 2 to
In group I (4.8 km per hr.) seven patients had a measured distance of more Mean value (.7c), S.D., coe,~cient of correlation (S.D..l00)j(x) and of variation (r) for subjective and measured claudication distance than 1000 meters at 0°. Two of these patients were able to walk more than 1000 meters at a treadmill inclination of +5°. None of these seven patients had claimed a claudication distance of more than 500 meters.
In group II (4.0 km per hr.), a distance of more than 800 meters at 0° was measured in three patients. None of these were able to walk more than 800 meters at +5°. Only one of these patients had claimed a walking distance of more than 500 meters. In this group, there was one further patient who reported a walking distance of more than 500 meters, but the measured walking distances for this patient were 17 and 21 meters at inclinations of 0° and +5°, respectively.
In group III (2.4 km per hr.), three patients were able to walk more than 500 meters at +5°, and of these three only one had claimed a subjective walking distance of more than 500 meters. In addition, four patients had claimed a walking distance of more than 500 meters, while the measured walk-ing distances for these four patients were 10, 55, 72 and 73 meters, respectively. DISCUSSION The results for the various subjective walking distances are taken from the data recorded in the history, collected without any thought to the present study, i.e., there was no standardized technique of questioning with regard to the degree of claudication pain, the time of onset of the pain or the rate of walking. It is doubtful, however, whether systematized questioning would increase the precision of the details supplied, as experience shows that subjective evaluation of distance in meters varies within wide limits.
In attempting to objectivize the patient's claudication distance, however, one must realize that this depends on the patient's motivation (appreciation of pain, endurance, mental constitution, etc.). The claudication distance measured on the treadmill is thus not an objective measure of the patient's capacity. Nevertheless, it is presumably that value which lies nearest to the true claudication distance for the patient, as the speed of the treadmill and the angle of inclination are standardized experimental conditions. In previous studies, the patient has for example walked in a circle, keeping time to a metronome.2 Other investigators have used various forms of step test, where the patient has been allowed to walk up and down an arrangement of several steps, until exhaustion. 4 Finally, some investigators have used foot ergometry. 5, 6 Two values can be used as a measure of the patient's claudication distance, the relative value and the absolute value. The relative claudication distance is the distance which the patient is able to walk without pain, and the absolute claudication distance is the distance the patient can walk until forced by pain to stop.7 In this material, the absolute walking distance has been measured. According to Hillestad,7 the walking distance varies considerably on repeated determinations. He thus found that the coefficient of variation for the relative and for the absolute claudication distance was 11.5 and 22.3 per cent, respectively. This difference can be ascribed to the fact that the patient's motivation will affect the absolute claudication distance to a greater degree than it will the relative claudication distance.
The results of the present study show that there is no correlation between the subj ective and the measured claudication walking distance.
As mentioned, the data for the subjective walking distances used in the present study have been got from case records, and have not been collected by systematic questioning. They must therefore represent a mixture of relative and absolute distances. This fact will naturally reduce the correlation between the subjective claudication distance and the measured absolute claudication distance. However, this error will not be of any decisive significance, since as mentioned, the patient's evaluation of distance in meters varies so very considerably. In patients with intermittent claudication, it is the general experience that the walking distance increases if a slower speed of walking is used. This has also been demonstrated experimentally by Hillestad.7 This factor could also contribute to the poor correlation between the subjective and the measured distance.
Furthermore, when the patient is alone, he has another motivation than when the measurement of his claudication distance takes place in the laboratory on a treadmill.
The effect of the patient's motivation on the measured walking distance has been demonstrated previously, for example, by Hess,8 who showed that the claudication time was increased 100 per cent, whether the patient was treated with vasodilator drugs or with placebo. In addition, Petersen9 finds that the walking distance is significantly increased if the test is repeated after an interval of several days.
In repeated examination over a longer period of time, the possibility cannot be excluded that the improved performance is a result of training. This effect has already been discussed by Katz et ail.10
CONCLUSION
The present comparison between the subjective claudication distance and the distance measured on a treadmill shows no correlation between the two values. Even though both values are weighted with quite some degree of uncertainty, it must be concluded that while the subjective claudication distance may be used as a qualitative indication, it cannot be used as a quantitative measure of the patient's disease. In any classification of patients suffering from claudication, therefore, the measured distance must be the one used.
SUMMARY
The walking distance in 155 patients with intermittent claudication was measured on a treadmill at various speeds and angles of inclination. The results were compared with the claudication distances noted in the patients' histories. No correlation was found between the two values. It is concluded that the subjective walking distance cannot be used as a quantitative measure of the patient's walking ability, and therefore of the stage of the disease.
